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t«hmiwx n Apy«« cimwhm. Uenwio tuoope- 
TeHiu MftAaercfl noautueHMe j^kwihocw 
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peMOMT* OfeJtAHOA KOHOMMM *M CHCT yW»W 
HMA yCTOAMMtOCm nUMTUpM A^ACTSMIO CMH- 

msoiumx ycHUMA npn AenpeecMftx. 
nperauMiomHx Mfla. flim aroro nocne 

yCTtHOUM ■ MtCTt A*t*KTa nepOOfO npOAOflk' 

mo ro*pMpoeaMMoro rwacTwpe ycTaHaemisa- 
tor eTopoft. tlpMHOM n«pMM«Tp iTOporo 
ruiacTwp* euffepaioT m*hmumm nepuMCTpa 
nepaoro iwecwpa, a nepuMaTp nepaoro ay- 
bmpmor MaMMUMM napMMaTpa o6ciaho« ko- 
aomkw. AaMwy aroporo ycTatuanwaaeMoro 
naacTupe aw OMpawr 6o/iwue* awhm nepaoro 
H a aaiUMMMy. eoataiye paOosero koa§ w 
paeawecaoft jtopHwpyomaA ronoea*. nepcA 
ycriMoaKoa BTOporo nnacmpa oamn hj aro 
topuoa CManiaioT orHOcmanmoTopiia nepao- 
ro na a en HM tty patoero xoju iHApaamiMC- 
ckq* AopHMpyiouieA roaoam a Martpaa«amw. 
npontaononoxHOM Nanpaaiteiuie paoowo 
xoAa AOPHMpywmeft ro/ioeKM. 
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HaoOpeTCHMC oihocmtoi a paMOMiy a«e- 
nayaTautiOMMWx* MarMewaakHMX * Apyna 
cuaxMH. foaee who a aoccraMoaaawc rep- 

MaTMMNOCTMOteaAHWX «OAOMMMeTartAMHeCKI»- 

mm fiaacTvpaMM. 

UaaMO MJoftparanMa aeaaerca noautua- 
Mna a**e«TMaMocfM peMOHre o*c*aho« *o- 
aoMHU aa CMar yeeAMHtMwa ycioMMMaocm 
njiacrupeft Aa*CTe** CMMMaioa^a ji^km 
tidm ABnpeccK«x. npeewuieauiiMX 8-9 MlTa. 

CnoeeS ocymccTM-etca cjwayiouimm 06- 


B caeaxMMy cnycaaioT nepauA tipaAD<i»- 
ho ro*pMpoaaMMu« n/iecTupfc nepMMaTpow, 
6oawuMM napMMaTpa oScaAMoA koaohhw, ad- 
ctjmaiot aro a Mecry Ae*erra ofeaA** ao- 


aomhu m ycTanaMMaaiOT m stom Mecta npwaa* 
ma* r^APJtAMMecaoM aophupyxmucb roAO- 
rai* 3aran a waciy Ae^exra cnycaaioT aropoA 
npQAOawio ro^pMpoaaHHUR rwacrupw nep*f 
MorpOM. ManwoiMM napMMaTpa nepaoro ycra- 
KaamiaaeMoro naaempa. m awhom. fionbweA 
jiammm nepaoro ycTaMaaiiMaaaMoro naacTwpa, 
na aeinwMHy, teatuiyio pa6osero xoai w 
paammcaOM AOpHHpyaHuew roaoaan. nepcA 
ycranoaKoA iToporo nnacmpa oa»* aro 
ropuoa emulator oiMOCMTestbHO Topua nepto- 
ro wiacTwjw na aaaMMMwy p»6oNcro xoAa w 
pa»*8«<iecaofl AopMMpynmeA touobkm • 
HanpaaaaKMM, npoT*eono/iQ*MOM nanpaa«e- 
hmio paSonero xoa* rMApaamwacKOM aop«h- 
pyiOtttaA nrnoaaM. a weM npouaaOAaT ycta- 
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HOtKy BTOporo nAOCTUpa iHwecr c nopawM Taamm oOpoooM. * NcpaaeMCTay nt > 

m rtoiiNUM nepetpwTMeN nepA0ronAtpy6«0 no >n*.« > th vmccthu aieAy*>uiM« AononMC- 
•ceAoroAmwo. hha: * 

ni-fw+6:rh-rw-i2 ±(2-5). 

OnuT c»MA«TCiibCT«y«r, hto npM pcMOKTe 5 flflwty ntpaoro rutacrwpA au6*pattT t«k, 
koaohh 140. 148, 168k 178MMftpnnofiy«Htitt hto6m ntpespnu a***" c aoct*whwm ne- 

TOHMOA MH^OpMtOHM O AOACTOMTOAMiOM POWMJCIOM OAOpK * OMMjf* 1.5-2.5 m)l BWHSJe 

ptatotpo BHyTptHMtA noMpxNocm koaommw My nopoxAoero cn#Ay«t auOmpat* • y*o- 

(nOKAOAMMA MOMOpMTOAA nOpMMAfVpO. MSMOpfr- ****** ftpOAOAAX. yAOAMKMaOA MAM yMAHMUAA 

hha npM cnyCM rpyO o cxAAxcMMy Ann arena- 10 ato o aai*c*MocTM ot crcnetm aoctompmo- 

PMM4HTS) OdTKMIMNUM AOAAOTC* MAW A 1 CIM MM+OPMAUMM O P03MAPA M MBCTA A6*CKTa. 

mm no AKtMorpy nam 3 mm no nopMMtTpy. to Pjmh* rroporo rmacTwpA npewe tcoro aoa- 
oci% rWUiuL^ B atom tAyuo oceooe ye*- acha uah b o i ci aomt* c aoaocom aakho ac- 
jim a m awomma » ttmiMHApo APPna npic ycra- +acthoA nacm KOAOMMM N mpnpuMTb COOT- 

MOAionnocTvpAM«<OAirrcoopw 15 teimyrHi** yMOCTo* nop mho ruocmp«, 

npcAew. AocmMTU maaoacmaa rcpncnw Chmtoa. hto nep.auA iwacTwpfc ycraHOt- 

HOCTfc. MM ■ TpOfiyCMOM MOCTB M oGOCnettMO 3AAAM- 

NOO fMpOKptTOMI C napexAOCTOM HO 

npH HCnOA MOUKMM fipOMStOACTMNHOA AAMMO, llpN OMOOPO f»3MCpot M CXOMU yCTf 
MH^OpMaitMM O TOAUpOfA CTOMKM TpyOU ■ MM- 20 HOMN ATOpOTO flAaCTVpA IMMOXMU CAGAyiO- 
TOpOOAO P0MOMT0 peKOMOMAytTCA Hp MMH MATV Hp** BOpMOMTM* TOKMOAOfMA yCTAMOAKM fliUC- 

n r n f if 4 6- nipt AKAtotaer tpm irana: paeutMpeMMe mo- 

EOAWUIMMCTSO TpyO COTAACMO MMQfOMMC- HaAfcMOTO yMJCTKJ AM 3AU0fUMJMMA nAACTWpa 
AOMMWM SOMOpOM MMOOT ACACTMITttJtkKWO C OQCOAMO* KOAOHMOA fT/TfiM ATAfKUHMA AO* 

bmaujhmA n ocoOammo OHyrpOHHHA AH***6Tp4* 25 pHupytotuefl roAosKM noA a»aaammam rnApo- 

npMOmDMTeAbHO HA 1 MM eOAMOO MOMMMAAfc- AQP**POTOM MO OOAMSMMy €fO XOAA " I.SMnpM 
MUX AMOAOHM*. fTO MAXQAMTCA 0 RpeAAAOX M 0 YAOpXOMMM flAACTVpA OT OCOOOTO CMeillOMMR 

cootootctbmm c AonycxoM* no rOCTy. Kpomo ynopOM ycrpoACToa: pocuiMpoHMe ocnooHoro 

TOTO. POOOTO CtOKTMHOCKMM MOTHrOM • OpCAO* Y<*CTX* flAOCWpft npOf OrMOOMMOM AOpHMpyo- 
AMX *6 MM OnOAHO fipMOMACMO M MO ftMOMMCT 30 tt|pN fOAOtKM (oOwMHO 6o3 ASMOMMft) T0A00OO 

npoouotOMMA AOnycTMMUx Morpyaos. cmctcmoA. nAOCrwpk npM otom pasrpyxMTtA 

flOCAO yCTOMOMM MptOTO OAOCTMpA OT OCMOro •OSAOACTMUI TOAMKM HCpCJ MO* 
■MyTpOMMMft AHOMOTp d«n M MOpMMOTp fit* CO- HSAM4UA p»CUWP€HMM« yxJCTOC KO KOAOMMy: 
OTOaiCTBOMMO COCTOMMT 00lip0CCOO<J pjCUWDCMHOfO flAOCTWpA MMO- 

6m% m -2d- (W - 6: 35 mpaTMMM rpoxoaom AOpHMpyiotueA toaoaxm 

n Ml - ^(d^ - 2 <JHW - 18. noA AiMOMMOM. 

Own** MiocMAeHN«otf M i N f1 Nl .TU* Ooocmoctw CMemenM* aaaciup* no «o- 

%imn*M. c»wh nmvvmi t*™ hohmo oojHiucaeT mo »todom Stane ycranoaicH 
m omtpanrai mo npo*aaonCT»emiy* AO«y MCAOCTaroNMoro aauennoHMa mon^ w<o- 

momtoum« (d^.« m fWd. A«« yMOCTio ^ McuiMpoMMOro ysacTM, ManpHMop np M 

A0OAM0TO HOPOKPWTMA C0M0CMO MiTOA^ ^ SSoAI^M MOCOWOtCI^ MWOfOO. HpM 

•WOHpaiOT MM MAiHTHM« AM*MCT P aK^iinea N|ApcravvmOM mam Qt ^l4aT«A k HOM HOW* 

OOMPKMOCTM OS M ntpMMOTP IH ATOPOfP flAa- NMJIMtwft yiaCTOK HOC^C pOCUII«P«HM» MO" 

CIW ^ . . ^ . - # MT 6WTV MCAOCTOTOMMO OpMAtOT * KOAOMMO. 

fh-dMt1*2-dmM-^2 <W« 4. 4S HOM OOAkUlOM lUOUTOHHO^ HdTHrO FMAPOAOM- 

rh - rU,i ♦ 6-rWs - 18 • o - iW» - M. RpaT npM 3aA a NHO M AaaACHMM moacot BTAMyrt 
Tokmm oOpasoM. npM owfiopo neptoro m roooovy • nAacrwpv na McaMaMMTCAWMyo 

STOPOTO flAOCTMpCH pOKOMOMAyOTCO npMMM- MaCTfcCOOOrOXOAO. 

uaTvfli-rW«.*6Mna-nt«ji- 12(npMO»3). BfOpoA ruacTwpt aynoAHAOTCfl c nepw- 
B smo^mmm rh Moryr 6uTk iKecoMM top- 50 MOtpOM cotaocmo pokomohasumm, aamm a npM* 

pecTMaw no p63yA wtata m ycTAMOAXM nepioro MMMactcA a eooTaeTcraMM c aammom neptoro 

maCTMpA. Ecam ycMAMO mo AopMMpywmoO ro* nAOCrwpfl iwiioc 1,5-2.0 m. npM cnyatc mhx- 

aooao npM oro pacuiMpoHHM otaxerta jmow- hmm momcu pacnoAoraiOT mo 15-2.0 m mmxo 

TOAMto mmaco MOpMAAkMoro (14-18 t) - npMj- toptto nepaoro rtaacTupa. X^aoo * paCuiMpe- 

MAS TOCO. W AOACTOHTOAfcMOO ft** 60AUU« t 55 KM0 HOSOAMtOfO ysACTKO C pOOrpySKOA OOpN- 

fh CAOAyOT OWOpOTb yOWMHOMMUM MA 2-5 MM KOTO TOPUO nAdCTWpfl 0 ynOp AOPMA. O0T0M 

COpOOMOpMO CTOnOMM yMOM^UIOMMA A^ACTAM* ApOTArMAaHMC AOpMMpyiOIAOA fOAOAKM 60S 

tcamioA oceaoA cmam. ocam ycmamo okamatca aomamma "* paCUIMPAMMO OCMOOKOA Hacm M 


auuto HopMy. fls CACAyer ykcmwujmtw coot- sanpeccoava rwiacrupA a macaoaiiko npoxo- 
aoTCTayiouiMM oOpoaoM. 
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not AOpxMpyiowft* ronemtm nofl A*»*e»m«*4 
120-150 m7cm* 

TtKHM 08PM0M AOCTMrMTCfl riptHTHpO- 
MMNOf pAClUMpCHtlt HSHWUHOTO yHtCTM K* 
nOAMWA XOA HWOAOMUptTt. T1K KJK IWP*- 

M«rp BToporo tvuerup* HayHicnca Hwinop- 
M a nepwo m» 12 mm Menwua nepicMtTpa 
oficuHoa koaokhm fWi m pacwnpaHitA npo- 

re (no cymacray ■ Owohophom pomma). Hp* 
noc/tewouutM npoTflmMHMM ADPMitpyiouiaA 
ronoBKM 6*a A»«"H»n iwcryp* ai*o 
KMtaeiai 3« chot laiian/textta Mranwwo 

yHACTXft ■ KOAOMH8* HW50 WeUtfeT C« —p XflD 

vnopa pacujMptHMWH ynacncoM ■ Topcu n«p- 
psoro nnacwpa. Vnop oOacne^wi hwwm* 

T»K KM 0€p«MtTp paCUWpaHMOF© ****** 

mm) npctwuiMT awyTpeHWO* notepxKocT* 

napaoro nnacropa 

fh - n*m - rw« - 1 2 - rw + 6 
PicumpeHMft ocNOMtoA nacfii aroporo 

HAftCTUP* M» K«ft M flpONSaQAMTCa 

Aopnitpyiomeft raaoaxoA Oaa uaaAamu, r.a. c 

MMMMMaJIfcHUM OCCtUM yOWMCM, MTO T*«a 

MCxmoHarr cnyHaAHOCTV. naaciMpt r»p»HW- 
potaH QTCMemeHmi no wowwa mi M ww y. 
npeauuiaioucyo tnemoiibMO npwcMOTpeM- 
mm cmuiftHMt. ftcerA* who pasMatnaarca » 


cooTMTcrayxMiitM »**ctc. noAMocTko ncpe- 
OopMyaa naoOptfoHMft 

CflOCOO ptMOHTft OfcajMO* tOAOHMU. 

5 iMWttoupiA ciiycK « M«iy Ae*o«T« ofictft- 

KOA KOAOMMW fiMy* fipOAOAkMO CO^pMpOMH* 

hwx macro pe« m njc noaiajioaaTajikMyia 
ycTaxoaxy woxfltCT k nptacawa « o5c«AMoa 
wMOMHt mAPMAMsacioA AopNMpyxMueA ro- 

10 AQMtOA* OT«IIHI»mHftC« T6M, HTO. C 
UMfclO nOMIttfOHMfl *M*JCTMiMOCTM ptMOMTB 
OOCAAHOA KOMOMNW M CWyMVIiWWW yCTOA- 

HMtoem luacfMpoA AaflcrtHO cm*€h**uu« 
yc**MA npM Aanpacettax. npeaumattm*x 8- 

15 0 MfUtiltpWMfp WOpMXO YCTMWKIMMQrO 

niuciup* suQMpter Ooauua napMMaTpa pe- 

MOHTMpyOMOA OOCMHOA COAOMK*. nepMMerp 

sroporo ycfraMMiiMMOMoro n/ucrwp* awo*- 
pator M0HM8MM nopmoTpo napaoro ycranaa- 

20 jinoaoMoro njacrop*. a aamny aToporo 
yctaMaaJinaaiMoro naactMpa auOnpaoT 
OoAMuaA aamho napaoro Ma taaMwiMy, 0oav> 
uiyn pa&waro xoAa rMApaaiiimcsoA AOp**- 
py*me* roaoaxit. npM-MM noptA ycranoaaoa 

25 «TOpoconJiactMpaoAHHMS6it>topu0acM«oir 
tor oTHocMTeaMto Topua nepaoro Ma 
paOcKiaro xona fMAPaamwcaoA nopniipyia- 
men ronomi ■ ManpaaaeHMM. n po m aonoaw 
kom ManpaaaaMMO pa6osaro xoab niApaa- 

30 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 


of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 


1686124 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pt = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter Pin are 
respectively 

dinl = din.str. - 26 = d^str. - 6; 
Pint 5=5 *(din.str. ' 25) = p iastr. - 18. 

Assuming that the information about d\n\ and Pini also is based on the manufacturer's 
documentation (dj^str, and Pin.str.)> f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = djni + 2 = d^tr. -6 + 2 = d^tr. - 4; 

P2 - Pinl + 6 « Pin.str. -18-6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 - Pin.str - 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual P^str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Putstr. > ?2 : 
Pi = Piastr. + 6; P 2 - PuLstr - 12 * (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1,5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2,0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl - Pin.str. - 12 - Pm.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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